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m, Honorable Hugh J. Gallen .
Governor of the State of New Hampshire ..- '

State House
Concord, New Hampshire 03301 .

Dear Governor -Gallen:

Inclosed is a copy of the Dolloff Dam Phase I Inspection Report, whic:
was prepared under the National Program for Inspection of Non-Federl . -

Dams. The report is based upon a visual inspection, a review of past
perfor-ance, and a preliminary hydrological analysis. A brief

* assess:ent is included at the beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Dolloff Dam would likely be exceeded by floods
greater than 26 percent of the Probable Maximum Flood (P.'F), the test
flood for spillway adequacy. Our screening criteria specifies that a
dam of this class which does not have sufficient spillway capacity to
discharge fifty (50) percent of the PMF, should be adjudged as having

. a seriously inadequate spillway and the dam assessed as unsafe, non-
emergency, until more detailed studies prove otherwise or corrective
measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structural deficiency. It does indicate, however, - -

that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or" -

- consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be 0
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system '"-

, should he promptly developed. During periods of unusually heawy
precipitation, round-the-clock surveillance should be provided.

2. .9
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'_EDED-E
F-Enorable Hugh .1 ';allen

:~a.c~ pprvQ~ report and support the findings and rocomm,._ -*
tions describE" i . ection 7, with qualifications as noted above. I
request that v~u k, me informed of the actions taken to implc.-ent
these recor-rendatic~n since this follow-up is an important part of the
non-Federal Damn Ins.jt tion Program.

* A copy of this report *ias been forwarded to the Water Resources Board, .
the cooperating agency for the State of New Hampshire, and the owner
of the project.

Copies of this report w! 1 be made available to the public, upon.
request to this office, i ler the Freedom of Information Act, thirty
days from the date of thi letter.*

I wish to take this opporr 7ity to thank you and the Water Resources
Board for the cooperation --tended in carrying out th' program.

Sincerely,

olionel, Corps of Engineers
iiinEngineer

Accession ForI
NIS _GRA&I
DTIC TAB0
Unannounced I
Justificatio

kvailabilitY Codes
Avail and/or

Dst Special
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: NH00134 I.=
Name of Dam: Dolloff Dam
Town: Nottingham
County and State: Rockingham County, New Hampshire
Stream: Tributary of Pawtuckaway River
Date of Inspection: 31 May 1978

BRIEF ASSESSMENT

* ' Dolloff Dam is 27 fuet high, 28 feet wide, and 414 feet long.
It is an earthen embankment contained between vertical dry
masonry (stone) walls. The downstream face has 4 levels of
rock-berm buttresses, the upstream face has one berm. The "
upstream face and berm were refaced with concrete in 1964.- :1
Appurtenant structures include: an uncontrolled spillway,
a stoploq spillway, and a low-level gated outlet with a

* mechanical lifting mechanism. Dolloff Dam, with Drown's
Dam and Gove Dike, impound Pawtuckaway Pond. The pond now
is used for recreation; it is 3 miles long, and has a 900- * 6
acre surface. Maximum storage is 11,700 acre-feet.

Dolloff Dam, at least 136 years old, is in fair condition.
The spillway discharge capacity of the impounding system is
inadequate. Seepages at the downstream toe discharge about
0.02 cfs, and leakage in the gate control shaft amounts to P
about 5 cfs. The downstream berms are sluffing. The
possible existence of a concrete liner on the upstream side
of the downstream wall makes stability questionable. --

The stoplog and ungated spillway will pass 2,900 cfs, or about
26 percent of the test flood. The test flood would overtop p _
the dam by 3.5 feet at the lowest point of the crest.

-. The owner, New Hampshire Water Resources Board (NHWRB) should,
within two years, implement the results of the following
recommendations: evaluate further all factors relating to
overtopping and the inadequacy of the spillways of the
impoundment system, design or specify remedial measures to
control seepages and leakages, repair the downstream berms, ' "
and investigate the existence of the concrete liner and
evaluate, if present. Within one year, NHWRB should implement
the following operating and maintenance measures: monitor
seepages and leakages weekly, clear trees and brush to about S
50 feet downstream, and establish a round-the-clock surveil- -

lance and warning program to be exercised during floods.

', Warren A. Guinan "i22

Project Manager , -

N.H. P.E. No. 2339

'.? - *,* '
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This Phase I Inspection Report on Dolloff Dam-
i * has been reviewed by the undersigned Review Board rembers. In our .

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection
of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

m. . S

CHARLES G. TIERSCH. Chairman
Chief, Foundation and Materials Branch
Engineering Division ,

FtED J.- - -r.,Member
Chief.,e~nBac
Engineering..Division

SAUL 
-E -Membe

Chief,.Water Control Branch: .
Engineering Division

I I

APPROVAL RECOMMENDED:

.JOEoB.-RAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the .
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available .
data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to -.-

identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of - .
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, --

and is evolutionary in nature. It would be incorrect to assume that S
the present condition of the dam will continue to represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic - .
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition. 6 .
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

W " -
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

DOLLOFF DAM

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of .
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Anderson-Nichols & Company, Inc. has been retained 0
by the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice
to proceed were issued to Anderson-Nichols & Company, Inc.
under a letter of May 3, 1978 from Ralph T. Garver, Colonel,
Corps of Engineers. Contract No. DACW33-78-C-0329 has been
assigned by the Corps of Engineers for this work.

b. Purpose

() To perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

(2) To encourage and prepare the states to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National A

Inventory of Dams. .

1.2 Description of Project

a. Location. Dolloff Dam is located in the Town of
Nottingham, New Hampshire. Dolloff Dam spans the Pawtuckaway -
River, a major tributary in the Lamprey River Basin. The dam
is about 3 miles above the confluence with the Lamprey River,
a major tributary in the Piscataqua River Basin. The dam is
shown on U.S.G.S. Quadrangle, Mt. Pawt~ckaway, New Hampshire
with coordinates approximately at N 43 04', 22", W 710 09',
C6, Rockingham County, New Hampshire. (See Location Map
page iv.)

-V W
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indicating that a 2-foot thick "cement wall" was constructed 0 0
on the upstream side of the vertical dry masonry wall at the
downstream side of the crest of the dam. The existence of .
such a wall could not be verified during the inspection. If
the wal does exist and it is intact, it would tend to reduce -
the stability of the dam because the full hydrostatic head
of the reservoir would act directly against the downstream .0 ...O
vertical dry masonry wall and its reinforcing berms. No
other design and construction data pertinent to the stability
of thE dam were available.

C. Operating Records. No operating records pertinent
'o the stability of the dam were disclosed. 0

d. Post-Construction Changes. Prior to the ownership .-
by the Lamprey River Improvement Company, a second gated - -. •.
outlet was built where the stoplog section is today. In
1956, ledge was removed from the spillway area, increasing . k
its caoacitv. the second gated outlet was replaced with a
stoplc4 section.

The upstream side was refaced with concrete in 1964. The
concrEte walkway was constructed in 1970. Dolloff Dam was
again rehabilitated in 1974. Wcrk included concrete refacing -•

of the upstream side and the reconstruction of the stoplog .
section to its present day condition.

0 0

* O

0 0 0 0 0 0 0 0 0* 0_0

*O 0

U S S S S • o



SECTION 6 e •
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations.

(1) Embankment. Visual observations indicated that
some deterioration of the rock berms has occurred on the
downstream face of the dam, as evidenced by L'Iles in the
top of the uppermost berm at one location and a fallout of -
rock from the face of the upper berm at a second location.
The extent of the deterioration is not considered serious
in the present condition, but the stability of the dam would
be adversely affected if the deterioration continued. A
total of three holes in the berms to the right of the stoplog
spillway were noted. A portion of a timber remaining in one
of them indicates that they may have been a part of the
original construction and that the holes contained large
timbers that may have been used as bracing for the main wall.
A wet spot was noted near the downstream toe of the dam at
one location, and concentrated seepage was discharging at .

the base on the northeast sidewall of the stoplog spillway.
Southwest of the low-level gated outlet, water was discharging
from the lowest rock berm at the downstream face of the dam,
but it could not be determined that this water was seepage
under and/or through the dam or whether it was the result
of lateral flow of water from the nearby low-level gated
outlet channel.

(2) Appurtenant Structure Visual inspection of the
overflow spillway, stoplog section, and control-shaft portions
of the dam did not reveal any eviaence of instability. The
following conditions as previously described could cause
structural instability if left uncorrected: 'O

(a) The substantial leakage through the stone masonry
at the outlet control shaft and the wooden sluice gate.• .. -

(b) The major crack in the left end of the left overflow
spillway bridge deck. The crack through the deck has -

effectively eliminated the capacity of the deck to resist
vertical shear at that support. Although this would not
influence the stability of the dam it represents a safety
hazard to personnel and equipment crossing the bridge.

b. Design and Construction Data. A report dated .
December 5, 1918, shows a cross-section sketch of the dam

14
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SECTION 5 0
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. Design Data. No original hydrologic and hydraulic
desigr data (1839-1842) were found for the structures
impounding Pawtuckaway Pond. However, hydrologic and hydraulic
information dating from the ownership by the Lamprey River
Improvement Company to the present ownership by the New
Hampshire Water Resources Board, were found and assessed to S 6
determine their acceptability in evaluating the overtopping
potential of Dolloff Dam.

Dolloff Dam is classified as being intermediate in size
havinci a maximum storage of 11,700 acre-feet. * k
To determine the hazard classification for Dolloff Dam, the
impact of failure of the dam at maximum pool was assessed
using Guidance for Estimating Downstream Dam Failure Hydro-
graphs issued by the Corps of Engineers. The analysis covered
the reach extending from the dam to the village of West Epping,
a distance of about 3 miles. Failure of Dolloff Dam at maxi- S _

mum pool would probably result in an increase in stage of 12.5
feet along the reach. An increase in water depth of this
magnitide would probably result in the loss of more than 10
lives and sever State Route 156, a village road, inundate
several houses and cause appreciable damage to any agricultural .
lands in the reach. S

As a r,?sult of the analysis described above, Dolloff Dam
was classified - High Hazard. Using OCE Recommended Guide-
lines for Safety Inspection of Dams, the recommended spillway
test flood is the Probable Maximum Flood. The test flood
discharge for Pawtuckaway Pond, having a drainage area of S S
20.66 square miles, was determined to be 11,200 cfs.

b. Experience Data. No information regarding past
overto[ping of the structure was found.

c. Visual Observations. No visual evidence was found .

of damage to the structure caused by overtopping at the time
of the inspection.

d. Overtopping Potential. Dolloff Dam, in conjunction
with Gove Dike and Drown's Dam, is unable to pass the test
flood without overtopping. The water depth over the lowest 0
point was calculated to be 3.5 feet. The stoplog and ungated
spillway will pass 26% of the test flood.

13 .
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

The New Hampshire Water Resources Board has operated the
pond since 1955. The level of Pawtuckaway Pond is controlled
by discharge through Dolloff and Drown's Dam. Gove Dike,
the third impounding structure, has no outlet facilities.

Drown's Dam usually has all its stoplogs in position, V
allowing for control of the water level through Dollort Dam.
The sluice gate at Dolloff Dam is normally closed. The New
Hampshire Water Resources Board uses the gate only to drain
the pond as required. The lake level is controlled through .\
the stoplog spillway at Dolloff Dam. Pond elevation during
the recreational season is maintained reasonably constant at ft
250 feet MSL. In the fall, the level is drawn down, allowing
abutters to make improvements to their shoreline and providing
some storage for flood runoff.

4.2 Maintenance of Dam

Dolloff Dam is maintained by the NHWRB.

4.3 Maintenance of Operating Facilities.

Throughout the year, the dam is visited on a weekly basis
by the NHWRB. The NHWRB reported that the sluice gate at •
Dolloff Dam is only operated when the level of the reservoir
can be sufficiently lowered to permit complete reseating of
the gate. If the gate is opened when the reservoir is full
it can not be closed and reseated to obtain a complete seal.

4.4 Description of Any Warning System in Effect .

No written warning system was disclosed for Dolloff Dam.

4.5 Evaluation

The operation and maintenance procedures for Dolloff Dam, - - .
consisting of a weekly program of inspection, should insure
that all normal problems encountered can be remedied within
a reasonable period of time. The NHWRB should also establish .
a warning system to follow in event of any emergencies.

12
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problems observed during the visual inspection are: .

(a) seepage at the downstream toe of the dam, "

(b) one hole and one fallout of rock in the uppermost
rock berm on the downstream side of the dam,

(c) seepage at the downstream toe of the sidewall on
the northeast side of the stoplog-spiliway channel,

(d) leakage of the low-level sluice gate,

(e) minor bulging and tilt of the vertical dry masonry P .
wall cn the downstream side of the dam,

.f) cracks, spalling and small leaks in the concrete
around the stoplog spillway,

(g) major structural crack in the service bridge across I Ai-

the concrete overflow spillway,

(h) rusting of the I-Beam support at the center of
the service bridge, and

1i) potential for overtopping. P 0

lop e

* re

* S@
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in each downstream abutment wall was observed. Seeps in
both walls were emanating from construction joints near
the channel floor. Minor spalling was noted at the base
of the right side wall. (See Appendix C - Figure 11.) The
concrete service bridge and steel railings were observed
to be in good condition.

The dam's low-level gate structure, located approximately
240 feet from the left dam abutment, is reported to contain
a wooden gate approximately 3' high by 4' wide. The gate
can be raised by a mechanical operating mechanism at the top
of the dam. The New Hampshire Water Resources Board would
not permit inspection or operation of the gate during the .
summer recreational season. The control shaft, which houses
the gate and operating mechanism, is an integral part of the
dam embankment. The support structure is stone dry wall
masonry faced with reinforced concrete on the upstream side.
At the time of the inspection, substantial leakage was
observed around the wooden gate, and numerous large leaks
were flowing with considerable velocity through cracks in
the downstream control shaft sidewalls. (See Appendix C -
Figure 12.) The discharge water was clear. The largest of
the sidewall leaks were concentrated through several cracks
between the stone masonry. Two of the granite support struts V.. .
are broken.

d. Reservoir Area. The reservoir slopes are predomi-
nantly gentle and are covered with trees and brush. (See
Appendix C - Figure 13.) Numerous cottages and homes have
been built along the southeast portion of the perimeter of
the reservoir. Little sedimentation was observed in the 0
reservoir. About six inches of sediment covered the bottom
of the sluiceway.

e. Downstream Channel. The channels downstream of both
the concrete overflow spillway (see Appendix C - Figure 14.)
and the stoplog spillway appear to be in bedrock. The bottom ,
of the channel downstream of the gated low-level outlet is
covered with rocks and it is not known whether the channel
is immediately underlain by bedrock. (See Appendix C -

Figure 15.) All three channels are clear of trees and brush
for a short distance downstream of the dam, but are bordered
by brush and trees further downstream. Some debris, consisting 0
of rocks, logs, and brush was found in all three channels.

.- .. -.. ....

3.2 Evaluation

The observed condition of the dam is fair. The potential

10
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About 35 feet southwest of the gated low-level outlet, a
number of boulders appear to have fallen out of the face
of the uppermost rock berm on the downstream side of the dam.
These boulders are now lying in a pile at the bottom of the
berm.

The rock berms on the downstream side of the dam are generally
free of vegetation.

c. Appurtenant Structures. Access to the top of the
dam is across a concrete service bridge over the overflow
spillway. (See Appendix C - Figure 6.) The bridge consists _ .
of two simple spans. The concrete deck is supported in the
center with a steel wide-flange beam spaced between the top
of a concrete pier and the underside of the deck. (See
Appendix C - Figure 7.) The wide-flange beam has not been
painted and is rusting. There is a hairline crack through
the left deck section at the left abutment. (See Appendix C - * _
Figure 8.) The service bridge railing is painted steel with
little evidence of corrosion. The expansion joint in the
deck at the center pier is in fair condition and has some
evidenz:e of deterioration.

The forty-two foot section of concrete overflow spillway p
is in good physical condition. Surface laitance of the
concrete has disappeared but no cracks in the weir or
training walls were noted. A few loose stones and a small
amount of debris were noted in the downstream channel. The
upstream approach channel slopes gently to the spillway with

* a sand and gravel bottom. The capped pipes cast into the
spillway crest are good condition except for surface rust. . -
The visual inspection did not reveal the actual purpose of "*-
these pipes.

The lake level is primarily maintained by a 13'-4" wide by
11' - 7" high removable stoplog section located approximately *
100 feet from the left abutment. (See Appendix C - Figure 9.)
The wood stoplogs appeared in good condition, however,
numerous leaks were noted. The stoplogs were leaking at

* the joints between the planks and at the seats between planks
and vertical supports. The two center steel uprights have
not been painted and are showing evidence of corrosion.
Leaching and wet spots were observed at least in five con-
crete form tie-holes up to 3 feet above the channel bottom.
A hairline crack was visible in the left channel wall located
below the service bridge in the top third of the wall. The
crack was dry at the time of the inspection and showed no
evidence of previous leakage. Minor spalling of concrete 0
was observed at the base of the left side wall near the
downstream corner. (See Appendix C - Figure 10.) Minor seepage

9.'
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*I SECTION 3
VISUAL INSPECTION

3.1 Findings .

a. General. Dolloff Dam is one of three structures
(the others being Drown's Dam and Gove Dike) that impound
Pawtuckaway Pond. The pond level is controlled by both
Dolloff and Drown's Dams; Gove Dike has no control or
outlet structures. .

b. Dam. The dam is about 414 feet long, 27 feet high,
and 28 feet wide at the crest. (See Appendix C - Figures -.--

2, 3, and 4.) The crest of the dam is covered with grass. "- -

The top of the concrete facing on the upstream side ranges
from 3.34 feet to 4.7 feet above pond level. Eleven vertical
hairline cracks were found on the top of the facing, with a
maximum width of about 1/10 inch and spaced 13 to 60 feet
apart. Some efflorescence was visible at the cracks.

A wet spot and some standing water were observed at a point
about 8 feet downstream of the toe of the dam, and 40 feet
southwest of the overflow spillway. No visible flow of water
was taking place at the time of the inspection, and no signs
of sediment discharge were found at this location.

About 50 feet southwest of the channel downstream from the 7
low-level outlet, water was flowing from the base of the
lowest rock berm at the toe of the dam. It is not apparent
whether this water was flowing through and/or under the .

dam, or whether it was flowing laterally from the low-level -
outlet discharge channel and exiting under the rocks at the
toe of the dam.

Some minor bulging and tilt were noted in the top part of
the vertical dry masonry wall that is exposed above the rock
berms on the downstream face of the dam.

The downstream berms have three holes to the right of the
low-level outlet. (See Appendix C - Figure 5.) A portion
of an old timber remains in one of the holes. Apparently,
the holes were part of the original construction and con-
tained large timbers that may have been used as bracing for
the main wall. The alignment of the holes indicates that
the timbers were placed at about a 450 vertical angle from
the base.

8 _
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SECTION 2
ENGINEERING DATA

2.1 Design

No oriqinal design data were disclosed for D-lloff Dam.

2.2 Construction

A repo.ft prepared by H.F. Dunham for the Lamprey River Improve-
ment Company, dated December 5, 1918 was the earliest investi-
gation found. Dunham's report contains a sketch of a cross
sectioi copied from a report by W.M. Oliver, C.E. to Newmarket
Manufacturing Co., dated 1889. (See Appendix B.)

2.3 operation

No engineering operational data were disclosed.

2.4 Evaluation

a. Availability. Little engineering data were disclosed
for Dolloff Dam. A search of the files of the NHWRB revealed
only a limited amount of recorded information. The report by
W.M. Oliver, C.E., 1889, referenced in the Dunham Report,
was not disclosed.

b. Adequacy. Because of the limited amount of detailed
data available, the final assessments and recommendations of
this investigation are based on visual inspection and hydrologic
and hydraulic calculations.

c. Validity. The visual inspection is generally
consislent with the 1889 sketch for the exposed portions of
the dam, except as modified by the addition of the concrete
facing and spillways. The plans found for the NHWRB rehabili-
tation are in general conformity with the structure as seen
in the visual inspection. (For details, see Sections 3 & 6
and Appendix B.)

7
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(6) Zoning unknown a" "

% (7) Impervious core - unknown (see 6.1 b.)

- (8) Cutoff - unknown

(9) Grout curtain - unknown d .
h. Diversion and Regulating Tunnel - A slot through the

dam, at the right one-third point, constructed with stone
masonry forms the control shaft supporting the sluice gate.
A 4-foot wide by 7-foot high portal on the downstream side
provides access to the sluice gate and shaft, and releases I:.- A.-
the sluice discharge water. A shaft at about the middle of
the dam's cross-section, covered by a locked housing, contains
the lifting mechanism for a sluice gate which is estimated
to be 4 feet wide by 3 feet high.

i. Spillway

(1) Type - Ungated and stoplog

* (2) Length of weir- 42' (ungated); 13' (stoplog)

(3) Crest elevation - 250' MSL (ungated); 238' MSL
- (all stoplogs removed)

(4) Gates - none

* (5) U/S Channel- Pawtuckaway Pond

-"* (6) D/S Channel - The channels downstream of both the
concrete overflow spillway and the stoplog spillway appear to

... be in bedrock. The bottom of the channel downstream of the . -
gated low-level outlet is covered with rocks and it is not
known whether the channel is immediately underlain by bed-
rock.

(7) General - 4' wide concrete slab access bridges
- over each spillway.

6
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(6) Upstream portal gated outlet - 237.2 -

(7) Streambed at centerline of dam- 235 (downstream
toe as measured at time of inspection) ..

(8) Maximum tailwater - unknown

d . Reservoir (miles)

(1) Length of maximum pool - 3.0

(2) Length of recreation pool - 3.0

(3) Length of flood control pool - not applicable

e. Storage (acre-feet)

(1) Recreation pool - 11,500

2) Flood control pool - not applicable

(3) Design surcharge - unknown

(4) Top of dam (low point of embankment) - 11,700

f. Reservoir Surface (acres)

(1) Top of dam - 985

(2) Maximum pool - 975

(3) Flood Control pool - not applicable

(4) Recreation pool - 903

(5) Spillway crest - 210 .-

g. Dam

(L) Type - earthen embankment with both upstream and . -

downstream sides faced by nearly vertical dry masonry walls;
both faces being buttressed by terraced berms. The upstream

- wall and berm has been faced with concrete along the right
two-thirds of the embankment.

(2) Length - 414' (field measured)
- 377' (from past inspection reports)

(3) Height - 27' (structural height)

(4) Topwidth - approximately 28' 0,

. . . . . .. . . . . . . . . . . . . ...-. ..... ...-
5-..
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6 mechanical lifting device for the gate is covered by a locked
- canopy. The New Hampshire Water Resources Board indicates

that the mechanical lifting device is in good working condi-
tion but they would not permit its inspection or demonstrate
its operation during the summer recreational season. They
reported that if the gate were lifted, it would not be possible
to lower and reseat the gate. Presumably, reseating is not
possible because of the water pressure and condition of the
gate. As such, the gate operation was not verified during
the inspection.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 20.66
square miles (13,225 acres) of predominantly wooded terrain.

b. Discharge at Damsite.

(1) Outlet works (gated outlet) - 300 cfs @ maximum
pool elevation (252.7' MSL).

(2) Maximum known flood at damsite is unknown.

(3) Ungated spillway capacity at maximum pool elevation -
690 cfs @ elev. 252.7' MSL.

(4) Stoplog spillway capacity at recreational pool
elevation (250' MSL) is estimated to be 1630 cfs (assuming
removal of all stoplogs.)

(5) Stoplog spillway -apacity at maximum pool ,
elevation - 2210 cfs @ elev 252.7' MSL

(6) Total spillway capacity at maximum pool elevation -
2900 cfs @ elev. 252.7' MSL

c. Elevation (ft. above MSL based on elevation of 250
shown on U.S.G.S. Quadrangle sheet and assumed to be spillway
elevation at Dolloff Dam, Pawtuckaway Pond)

(1) Top of Dam - 252.7 - .- i
(2) Maximum pool - design surcharge - unknown

(3) Full flood control pool - not applicable

(4) Recreation pool - 250

(5) Spillway crest (gated) - 238 (assuming all stoplogs
removed)

4
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g. Purpose of Dam. The dike and dams impounding-- -0

Pawtuckaway Pond were originally constructed to provide
greater industrial storage for the Newmarket Manufacturing
Company located in Newmarket, New Hampshire. Under the
ownership of the Lamprey River Improvement Company,
Pawtuckaway Pond was utilized primarily as an upstream
storage for generation of hydroelectricity for the region,
with some recreational usage. Pawtuckaway Pond is presently
being used only for recreational purl-ijes.

h. Design and Construction History. Little information . ._"
was found concernilig the original design and construction of __0 _9
the dam. A 1918 report (see Section 2) contains a sketch
copied from an 1889 report that indicates that the structure
is basically an earth fill dam faced with vertical dry masonry
walls, the downstream of which is separated from the earth
fill by a concrete wall. The dam is buttressed along both - _.

the upstream and downstream faces.

Sometime after construction of the dam and prior to the owner-
ship by the Lamprey River Improvement Company, a second gated
outlet was built where the stoplog section is today. In 1956,
ledge was removed from the spillway area, increasing its
capacity; the second gated outlet was replaced with a stoplog _

section.

The upstream side was refaced with concrete in 1964. The
concrete walkway was constructed in 1970. Dolloff Dam was
again rehabilitated in 1974. Work included concrete refacing
of the upstream side and the reconstruction of the stoplog
section to its present day condition.

i. Normal Operational Procedures. Pawtuckaway Pond
is controlled by discharge through Dolloff and Drown's Dam.
Normal pool elevation is 250+ MSL. Usually, pond level is
maintained through manipulation of the stoplog level at 0
Dolloff Dam, with all the stoplogs in position at Drown's Dam.
No formal operation and maintenance procedures were disclosed;
however, the dams are visited on a weekly basis by the New
Hampshire Water Resources Board.

j. Regulating Outlets. The stoplog section is a
separate outlet section located at about the left one-third -
point of the dam. It consists of a concrete slab apron with
three sets of stoplogs arranged with a 4'-8" center section
and 41-4" sections on either end, totaling 13'-4" in width.
The stoplogs are 4" x 8". The stoplog section is spanned by
a footbridge 4' x 16'. In addition to the stoplog section, •
a wooden-gated sluice drain is located at the right one-third
point. The gate is estimated to be 4' wide by 3' high. A

3
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*Q b. Description of Dam and Appurtenances. Dolloff Dam -

is the primary controlling dam in the three structure system
that impounds Pawtuckaway Pond. Drown's Dam and Gove Dike are
the other two structures. Dolloff Dam consists of an earthen
embankment placed between vertical dry masonry walls. The
downstream wall has four levels of rock berms. The upstream
wall has a single berm, and both wall and berm have been
faced with concrete. The dam is about 414 feet long, 27 feet
high, and 28 feet wide at the crest. (See plans and sketches
in Appendix B.) The crestline from left to right looking
downstream can be described as follows: (1) To the left of
the left abutment is a 40-foot section of natural ground that
is lower than any point in the crestline of the embankment.
(2) Ebrty -two foot section of concrete overflow spillway is

*.. adjacent to the left abutment. The crest of this spillway
contains a series of 1 -inch (I.D.) capped iron pipes, spaced
about 3 feet apart. These pipes presumably were placed to
support temporary stoplogs. (3) About 120 feet to the right
of this spillway is a second concrete spillway about 13 feet
wide fitted with three sets of stoplogs. (4) About 120 feet
right of the stoplog spillway is a gated sluiceway fitted with
a wooden gate estimated to be 3 feet high by 4 feet wide. It
is raised and lowered by a mechanical device (shown as a rack
and pinion in a sketch by the NHWRB). The portal of the sluice-
way on the downstream face is about 3 feet wide and 7 feet high.
(5) The crestline then continues toward the right abutment for
about 132 feet meeting natural ground.

c. Size Classification. Intermediate (Hydraulic height-
21 feet, Storage - 11,700 acre-feet), based on storage ( ! 1000
to < 50,000 acre-feet) as given in OCE Recommended Guidelines
for Safety Inspection of Dams.

d. Hazard Classification. High hazard. A major breach
in the dam would probably result in the loss of more than 10
lives and appreciable property damage.

e. Ownership. Dolloff Dam, along with Drown's Dam and
Gove Dike, are reported to have been built sometime between

the years 1839 and 1842 by the Newmarket Manufacturing Company
for the purpose of impounding Pawtuckaway Pond for use in
their milling operations. Ownership passed onto the Lamprey

S• River Improvement Company, a subsidiary of New Hampshire Gas
and Electric Company, sometime prior to 1917. The New Hampshire
Water Resources Board purchased the three structures for one
dollar in 1955 from the New Hampshire Gas and Electric Company.

f. Operator. Mr. Vernon K. Knowlton, Chief Engineer,
*. New Hampshire Water Resources Board, 37 Pleasant Street, Concord,

New Hampshire 03301 is responsible for the operation of the
dams on Pawtuckaway Pond. Phone (603) 271-3406.

2



SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual inspection indicates that
Dolloff Dam is in fair condition. The major concerns that

, .may affect the long-term integrity of the dam are:

(1) Overtopping potential .

(2) Seepage at the toe of the dam and at the
downstream toe of the northeast wall of the stoplog spillway.

* (3) Deterioration of the rock berms on the downstream
face of the dam where three timber braces have rotted out
and the holes have partially collapsed.

(4) Bulging and tilt of the vertical dry masonry wall
that projects above the uppermost rock berm on the downstream
face of the dam.

(5) Leakage into the control shaft of the gated low-
level outlet.

(6) Cracks in the upstream concrete facing.

(7) The possible existence and unknown condition of
a concrete wall just inside of the downstream dry masonry

S"wall.

(8) Major crack in the left end of the overflow spillway
concrete service bridge.

b. Adequacy of Information. The information available .
is such that the assessment of the dam must be based primarily
on the visual inspection.

'c. Urgency. The recommended remedial measures
enumerated in 7.2 and 7.3 below should be implemented
within one year.

d. Need for Additional Investigation. The information
available from the visual inspection indicates that the
potential problems are overtopping, seepage, deterioration
of the downstream rock berms, and leakage into the control
shaft of the gated low-level outlet. These problems require
the attention of a competent engineer to design or specify

16
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• remedial measures to rectify the problems. If left -
unattended, the problems could lead to instability of
the structure. Visual inspection could not verify or
disprove the existence of the concrete liner on the
interior of the downstream face. Therefore, additional
investigations are needed to determine the presence
and condition of the liner. These data are necessary
to evaluate the structural stability of the dam.

* 7.2 Recommendations

The New Hampshire Water Resources Board should accomplish
the remedial measures resulting from the following:

(a) Evaluate further the potential for overtopping
and tile inadequacy of the spillway for the total impound- .-.

ment system of Pawtuckaway Pond.

(b) Design the remedial measures needed to control
the seepage downstream of the dam and the leakage into
the control shaft of the low-level outlet.

(c) Design and reconstruct the deck of the service
bridge. The steel wide flange beam at the center support
shouli be reinforced with web and flange stiffeners.

(d) Determine the existence and condition of the
concrete liner wall within the dam, and if it exists,
evaluate further the stability of the dam.

"e) Specify the repairs to seal the cracks in the .

concrete facings.

7.3 Remedial Measures

a. Alternatives. Tl-' New Hampshire Water Resources3 I Board should consider as an alternative per ling implementa- -0
tion and results of the recommendations above that the
reservoir be operated at a lower level during the year so
as to orovide more storage for extreme flood events.

b. oeration and Maintenance Procedures.

(i) Seepage and leakage at the toe of the dam and
at the toe of the stoplog spillway should be monitored on
a weekly basis.

(2) Trees and brush should be cleared from an area
about 50 feet downstream of the dam.

17 9
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(3) Deterioration of the rock berms should be ,__

remedied by periodic maintenance. -

(4) The New Hampshire Water Resources Board should
develop a written operational procedure to follow in the
event of flood flow conditions or imminent dam failure
that should include round-the-clock surveillance and a r ----- 9.
warning system. The warning system should be included also
in the written procedures of "Project Linkup", a disaster
plan involving Civil Defense (as coordinator), state agencies,
and town officials. "Project Linkup", at this time, is in
draft form awaiting the Governor's approval.

(5) The minor bulging and tilt of the vertical downstream
dry masonry wall should be monitored and remedial action taken,
if needed.

(6) Cracks and spalling in the concrete of the stoplog
section should be repaired.

(7) The sluice gate should be repaired or replaced to
permit operation at all times and proper reseating and sealing
under full head of water.
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT Dolloff Dam, New Hampshire DATE May 31, 1978

I TflW 10:00 A.M. -

WATHE uny, warm

W.s. ELEV.250.l -U.S.211IDN.S.

- PA RTY:-

j*Warren Guinan 6

* 2. Robert Langen 7

* 3. Stephen Gilman 8

4._John Falcione 9

5Ronald Hirschfeld 10.-

PROJECT FEATURE INSPECTED BY REMARKS0

1. Hydraulic/Hydrologic R.C. Lancwn

2. Structural Stability S. Gilman

3. Soils and Geology R. Hirschfeld

4. Mechanical T- Falcionn

10.
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1 ~pEj1ODIC INSPECTION~ CkilCK LiIr 0

p*jC Dolloff Dam, New Hampshire DATE May 31, 1978

PRJC pjoj 'EATURui Dam Embankment NAE

DISCIPLINE___________ NAE ___________

AREA EVALUATED CONDITIONS

DAN EMBANKMENT

*Crept Elevation 253.

Current Pool Elevation Gage reading 25.1 (250.1 MSL)
(assumed)

M Iaximumn Impoundment to Date UnknownAR

Surface Cracks None visible, crest is grass-cover d

* Pvement Condition Not paved

* Movement or Settlement of Crest None

loateral Movement None for upstream concrete wall.
Local minor bulging and tilt cf.

YerCttcP1 Alignment downstream dry masonry wall.
Good

Horizontal. Alignment Good. See "Lateral Movement" abovE.4

Condition at Abutment and at Concrete Good
Structures

Indications of X~ovement of Structural None
* Items on Slopes

*Treppassing on Sl33opes None

41oughing or Erosion of Slopes or Some rocks in downstream berm appe r
Aatmeilte to have been moved to downstream t e

*about 280' east of overflow spillw y.
RoPck Slope Protection - Riprap Failures one hole in top of upper downstre

berm about 270' east of overflow.
W~usual Movement or Cracking at or spillway.
poo Toes See "Sloughing..." above.

None
*Unuisual Embankment or Downetr-am Standing water about 8 ft. from

Occ ag downstream toe 40 ft. east of over
flow spillway. Possible seepage. a

?Wgor Boils downstream toe east of low-level
outlet.

rowidation Drainage yet~e e knw
* None known -

Too Drains None known

re~,rA'~e~a...~3***None known

A-2



PERIODIC flNZPiEG'iJN C1-fCCK LL)T

*PROJECT Dollof f Dam, New Hampshire DA7 May 31, 1978

PROJECT MITI: Intake Structure NAME____________

DISCIPL h___________ NAI.

AREA EVALUATED CONDITION

SOUrflFT WOREL7 - TATP. CHANEL AM)

a. Approach Channel N.A. Low-level outlet and stoplog
spillway are incorporated into facE

Slope Conditions of dam.

Bottom Conditions

* Rock Slides or Fails

* Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes

*b. Intake Structure

Condition of Concrete Good

Stop Logs and Slots Leaking between planks

7 7-
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PERIODIC INSPECTI64 CECK LIST

PROJECT Dolloff Dam, New Hampshire rATE May 31, 1978

PROJECT IEATURE Outlet Works

DISCIPLINE NAME _____"_""_____

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural .

General Condition Good

Condition of Joints Good

Spalling None

Visible Reinforcing None

Rusting or Staining of Concrete None -

Any Seepage or Efflorescence Substantial leakage through stone
masonry around tower and gate work.

Joint Alignment No visible movement

Unusual Seepage or Leaks in Gate Gate chamber not visible.
Chamber , 0

Cracks Between stone masonry

Rusting o- Corrosion of Steel None

b. Mechanical and Electrical Canopy locked. NHWRB would not _ O
open at time of inspection.

Air Vents Mechanical system not visible.

Float Wells

Crane Hoist _

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and '7'- -  ",4- te :7
.A.. -
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IERIODIC flN3P;IXVICON ChECK LLI -

P1ROJF.CT Dollof f Damn, New Hampshire DATE May 31, 1978 e. e
PROJECT FEATUJRE Outlet Works NAME_____________

DISCIPLNE______ ____ NAM____________I.

AflEA YVALU'%TTD CONDITION

oIYJLET WORKS - TRAjh1 IT ION AND CONDUT

General Condition of Concrete Not visible -

[Rust or Staining on Concrete

Spalling

Erosion or Cavitation 
..

Cracking

Alignment of Monoliths

Alignment of Joints

Numibering of Monoliths

A-5@
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PLRIODIC (1]0;-'lor 0 C eECK 1I11'

PROJ:CT Dolloff Dam, New Hampshire DATE May 31, 1978

PROJECT iFEATMIE Sluice Gate Outlet NAME_"_.-

DISCIPLINE NAME__

ARM.A EVAILUATED COND l'ION

OUTLET WOI b; - OUPLET STRUCTURE AND LOW-LEVEL OUTLET

OUTLET 1'.APr ,1T A

General Condition of Concrete Constructed of stone masonry.

Rust or Staining None

Spalling None AL

Erosion or Cavitation None

Visible Reinforcing None
Substantial leakage through stone

Any Seepage or Efflorescence masonry around outlet.

Condition at Joints No visible movement

Drain holes None

Channel

Loose Rock or Trees Overhanging Some trees and brush overhanging
Channel channel.

Condition of Discharge Channel Some brush, stone and debris in
channel downstream.

Ap

A-6
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PROJYiC Dolloff Dam, New HamEshjire IWIn-: May 31, 1978 *

PR~OJECTI FEATUE Stplog Spillway WE____________

DISCIPLN'E____________ NAME________

ARLA EVALUAtTED CONDITrION

OWTLET WORhQl; - OUPLE' T~UTR AND

OUTLET CHANNET,

General Condition of Concrete Good

Rust or Staining Little-2 small areas on left abutmeit.

Spaling Little

Erosion or Cavitation Little-surface laitance eroded

Visible Reinforcing None visible

Any Seepage or Efflorescence Minor at left and right abutments

Condition at joints No visible movement

Drain holes None

Channel Bedrock

Loose Rock or Trees overhanging Some trees and brush overhanging
Channel channel.

Condition of Discharge Charmel Good, channel bottom appears to
be bedrock.

A-7



PERIODIC M)I " LYV)I' (C}-I:C'k JK]T

PROJECT Dolloff Dam, New Hampshire DATE May 31, 1978

PROJEC ' IEATURE Spillway Weir NA.'________ <____ "

DISC IP1,L' TE _NANE 2__.___________

AR'.A EVALUATED CONDITION

OULT NOtK,) -SPTJ,LUY WE IR APPROACH-''

AiU DISC ;E 1ANN'LS

a. Approach Channel

General Condition Good

Loose Rock Overhanging Channel None I

Trees Overhanging Channel None

Floor of Approach Channel Sand and gravel ,

b. Weir and Training Walls

General Condition of Concrete Good - surface laitance gone

Rust or Staining None

Spalling None ..

Any Visible Reinforcing None'_

Any Seepage or Efflorescence None

Drain Holes N.A. i :

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None I.
Trees Overhanging Chanmel None close to dam, many further

downstream.
Floor of Channel

Apparently bedrockOther Obstructions .i.iStones and other debris

A-8
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PERIODIC D'i C'I'uN C1C7 L7T -

PROJYCT Dolloff Dam, New Hampshire LA'i May 31, 1978

PROJECT WiATUtE Overflow Spillway Bridge WTI__._.___._

IS C IPL IN]' , NAME OL

ARLA EVALTL%'TED CONrDITION.

OUIlLT 'WKS - SERVICe, BRIdGE_

a. Super Structure

Bearings Concrete to concrete ends

Anchor Bolts 4 " rusted

Bridge Seat Center I beam-rusted, no paint

Longitudinal Members N.A.

Under Side of Deck Good

Secondary Bracing None

Deck 1 thru crack at intersection with
abutment. Possible shear crack.

Drainage System No differential movement.
None

Railings One side, good condition.

Expansion Joints Sealed with caulking-fair conditi .

Fa int Railings painted, good condition.
p O0

b. Abutment & Piers

General Condition of Concrete Good

Alignment of Abutment Good

Approach to Bridge Good

Condition of Seat & Backwall Fair

A-9
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PROJECT Dolloff Dam, New Hampshire DATE May 31, 1978

PROJECT FEATURE Reservoir jj R. [.anqen

Pawtuckaway Pond

AREA EVALUATED REMARKS

Stability of Shoreline Good

Sedimentation Minor, no visual problems AIL

Changes in Watershed Minor
Runoff Potential

Several homes, most are at least
Upstream Hazards 6 bv ae6' above lake.

I 0

Downstream Hazards Two cottages, State Highway 156,
a village road, and several home
in West Epping about 3 miles

Alert Facilities downstream.
None observed

Hydrometeorological Gages Lake level gage on upstream face -

Operational & Maintenance None observed
Regulations

A-10
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Their records were virtually barometer readings.

Gate Repairs. .

4. The main gates at the Mendum reservoir set in a wood

from had suffered from decay mahing it difficult to fix upon a

satisfactory estimate of leakage. Rocky creek-bed conditions

below the dam interposed further difficulties. But nothing serious

was observed. The gates and gate frames have just been renewed as

you directed, necessary pointing in their vicinity attended to

and the reservoir is now filling.

Report by Mr. 7. M. Oliver, C. E.

5. In the year 1889 Ir. Oliver made a very comprehen-

sive and valuable report upon all of these dams for the Newmarket
I 0

Lanufacturing Company, and this report with maps, sketches and

figures is nov in your possession. The maps and cross sections

have been checked up carefully and found to be surprisingly

accurate. This includes restored base-line measurements and 6

distances to faces of walls. Also deep excavations were made at

Vendum's to show that his cross sections were reliable. The more .

essential sections have been copied freely and are shown in the
, , S

ink prints attached hereto with well deserved credit to Mr.

Oliver in each case.

Recomm'endations.

6. At Pawtuckaway Dam No. 1 the main gate is at the I S

original level of the stream and is about twenty inches by fifty

inches (20" x 50"). It is raised by a wood stem with nut and

screw. The stem and timber support within the gate house should

be renewed at no distant date. Between this gate and the spillway

there are tro waste gates each three feet by three feet (3' x 3')

I -5-
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some through the dam itself--but all that comes through the core

wall is always perfectly clear, and a recent measurement,-

NIvember 18.- when the surface of the water in the reservoir was I ..

two and eight tenths feet below the spillway,gives a good idea of

present conditions. The total volume discharged was four and

eight tenths second feet, of which it was estimated one half -41

leaked through the gates, or reached the stream in the quarter

of a mile between the dam and the measuring channel. The leakage

is nearly the same In volume from each half of the dam as may be

observed where it flows laterally along the buttressed lower AL;

slopes of the dam to the main gateway, the sides of which are

walled up vertically from the creek bed. The volume discharged

Is not large considering the extent of the core wall and the -

pressure to which it is subjected. A recently examineO earth and -""

core wall dam, built over forty years ago irn ancther State, could

well be cited here. The dam was more than a fourth of a mile

long and about thirty-five feet high. From the first there was 6 0

leakage. M ore material was added at the foot of the water slope.

Able engineers were called and accurate gagine kept for many years

and recordee in annual reports. Following one of these Is the

comment.-

"The only variation in the discharge from the weirs appears "
to be due to changes In the weather."

One same statement would doubtless hold good at the Pawtuckaway

and Zedidum reservoirs were they accurately gaged. fthe early

water supply for London. England, was from springs that were care-

fully gaged as the demand increased. Then it was observed that

the discharge was greater before than it was after a rain storm.

-B-1
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possess permanent features, in the broad puddled clay-and-

gravel cores and heavy retaining walls, superior to any of -

those described by Mr. Schuyler. Iore information about the

design, the designer and the degree of originality in the

construction of these dams would be very interesting. It

is quite possible that the "type" had its origin in those -. --0

structures. The dams have caused some anxiety at different

dates and changes have been recommended and some have been

made at dates that show the existence of faulty work elsewhere "

rather than in the dams themselves. Soon after the Mill rive-

disaster in MasEachusetts, in 1874, and again after the John.-

town flood in 1989, studies were made and the core walls in

some places reinforced. In the *riter's opinion there has not 0 S

been a moment since the dams were built that they were unsafe--

except from overtopping in some dcluce too sc':ere for the zF!!l-

ways to accomodate. It is of eye witness record that the water

has been within an estimated "two feet" of the top of the 1,endum

dam and sand bags have been used on the Pawtuckaway dam No 1 on

the water face wall to divert the flood to the spillway. This

should not have been necessary. 

Fawtuckaway - Dams No. 1, 2 and 3.

3. 7he dams leak a little. It may be said that all

core wall dams do leak. Personal observations for more than

two years, and at many different stages of water in the Fa stuck- .- --

aray reservoir have been recordee, and the leaks in the main

Dan (No. 1) measured in a channel constructed for that purrose.

The main and waste gates do not close perfectly, but well enough 0 5

for all reseroir purposes. Some water escapes at the gates--

-3-
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Dam". "Drown's Dam". and the "Gove Dam" indicated on the map

respectively as Dams No. 1, 2 and 3. At Mendum's Pond.tbere

is but one dam, located at the main outlet and lying partly e --

in the town of Barrington and partly in the town of Nottingham.

hereinafter referred to as the"endum Dam". The dams were

designed and built very nearly as they are at the present time . .

in or between the years 1839 and 1842.

Type of Dams.

2. In a comprehensive work on "Reservoirs for Irri- -. .

gation Wiater Power and Water Supply", published in 1900, Ir.

James D. Schuyler, M. Am. Soc. C. R., devotes some seventy-

five pages to rock-fill dams. His discuasion in part follows:

"RocL-fill dams may be said to have origineted forty
or fifty years ago in the mining districts of Cali- -
fornia ....... in difficult and almost inaccessible
locations ....... and were considered to be of a tem-
porary nature ...... They began with timrber or log cribs
filled with loose stone. Their next stage was an
emban=zent of loose stone, a portion of which was
laid up as a dry wall with a facing of two or more
thicknesses of plank to secure water tightness. The
latter type has proven so serviceable that it is still -,
regardedas one of the most desirable classes of dam
that can be built where economy is of prime importance."

Then follows an outline description of six types of rock-

fill dams--including these two.

"2. Rock-fill dams with a central core of steel plates
and without hand-laid facing walls."

"4. Rock-fill dams with facing of masonry built ver-
tically bucked with earth and covered on the lower side
with blocks of stone laid in mortar."

flow all of these reservoir dams under considerution on the

Lamprey water shed are rock-fill dams and not only were they

built long before the mining days in California but they

B-i 0
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F. OUNNAM

tmoao Av.~.. ,........ .. .. ..

pS tt ,5 C S(%lt A*Mt~a S oA 5Sf C r

December 5. 1918.

~. . A. Belier., Procident,%
LamFrey !iver Improverment Company,

Eaverhill, Mass.

Dear Sir:-

Agreeably to your request, I have made a study of

conditions pertaining to the two artificial reservoirs owned

by your company, known as Pawtuckaray Lake and LMendum Pond, P -

both of which are in the towns of Nottingham and Barrington.

Ve Hampshire. I have kept in view your desire to be informed

concerning the type of construction and present condition of

the various dame, spillways and controlling apparatus, and

particularly as to any defects which should be remedied in the

interest of public safety to life and property.

1. 7he reservoirs are within the drainage area -

tributary to the Lamprey River ten to fifteen miles westerly

from Newmarket, N. H. The area tributary to each reservoir is

rot definitely known but has been estimated at about six square

miles for the Mendum Reservoir and twenty square miles for the

Pawtuckaway. L:ore exact determination would have been made but

for the fact that the U. S. Geological Survey is now plotting

the notes of a quadrangle covering the reservoirs and their 
-

drainage districts. Both of the reservoirs are formed by dams

built at the outlets of these small lakes and at overflow points

where the higher• elevation of water would cause a discharge into

a depression or ravine at a distant point. There are three dame

at Partuckaway as attached map shows. known locally as "Dollof

B-9
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F, UBC SERVICE COMMISSION OF NEW HAMPSHIRE-DAM RECORD

6, TOWN TOWN ISTATE
Nottinrhamu NO. I NO. 184.02

STWCAM Pawtucka7m'v River at Pond Outlet

AR_ A ~ '.~IAREA

CIAM FOUNDATION .

(.?Rv44.y NATURE 00' Ladie
'MATERIALS OF Ste EatCnre -

CONSTRUICTION split soe ~tCnrtI naos POW ER-CON SERVA TION-OOM ESTIC-RECREATION4-?RANSPORTATIONd-PUELIC UTUr,.,.

mKIGHS. Tp oTOP OF CAM TO

CAN TO" 0 Of STREAM 271 SPILLWAY CRESTS 41

TPI. MIDMNY ASOVE CIFS None --

OPERATORS MCA* TOP' OF FLAIINSOAROS

CRST TO M. T. W. TO N. T. W.

WEELB. MulnmS -

WNDS a M. P.

GNERATORS. mUMmER

SRIKOS aW IL -- --

im.90 0 @P. C. TIME NP. 75 P.C. TIME

to0 P. C. a1F. to lO P. C. cro.
SEIFERESEES. CASES.

PLANSL OMPECTIONS

mzMAmw

amply River Iinprovement Co : <7-
ONRCONTRACTOR - '~~ O

_______ H . 2urrov'es, Suet. Neirnarket
RECEIVED INVESTIGATED MY D ATE

01 DAM IMROPERLY CONSTRUCTED IT Wouldi B7. E A MENACE TO THE PUBLIC SAFETY

a DIAM SJE1UCT TO PROVISIONS OF P. L. CNAP. 195. ECTS 1SSI Ys2 -- i .

RElc.aIvll CHECKE~ by, DATE

MIANS& ~ : . .;t*
SIPPCIFCATIONS-

APPROVED my COMMISSION CObMMISION CONSTRUCTION INISPECTOR

*.'USAL CONSTRUCTION APPROVAL CHARGES4 PAID

a DAM SwunJCT To PERIODIC INSPECTION? Ys
________________DAM INSPECTION. RECORD

wave .. 902C70. REPORT CHARGle PAlW OATS INSPacTORt RePORT CHARGES PE

L6~Z~ ... C..3iL4  ~ L~an~a.____ ______ PAID_

_ _ _ _ _ _ _ _ _ _4-

B- 6
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-77 ~ ~~~~ 70T1. E k7 7A

PUBLIC SERVICE COMMISSION OF NEW HAMPSHIRE-DAM RECORD r4a
4 TOWN ~ t~TOWN 2JSTATE

RIVER - - , h.
-STREAM.

DRAINAGE 0ON
AREA AREA^ j#

DAM FOUNDATION
TYPE NATURE OF

MATERIALS OF FFit ~ 7rthx C-)crcte
comsrpucriom

* PURPOll POWER-C0NSR-VATION-.D0MESTIC-RECREAION..TRAN5P0RTION..PUBLIC UmILIy
OF DAM

HEIGHTS ?DOPOR T*1OA
OAM TO BEDO0F TREAM 71 PLLWAYRTS

SPILLW A Y S. LEN G TH S L E N T H 3 7 6 .6DEPTHS BELOW TOP OF DAM OFOAM
*FLASHBOAROS ':n

TYPE HEOG4T A90VE CREST ...
OPRATING HEAD TO0P OF FLASNBIOAROS

C CREST TO N. T. W. ITO N. T.)w.

WHEELS. NUMBER

_KINDI&H P,

GENEFRATORS. NUmBER*

_KINOSB W

LNP SO P C I Ma H.P.7S.P. C. TIM

_l00 P C Cp, I 0. P.. C FF.
REF ERENCES, CASES.

_tLANS_ I.SPECTIO.S.

REMARKS

* . LrprE: Fiver Improvement Co. *

cc :~ I 0od (CleLr Spllw, y) ~I.

Yes. 7ill be subject t3o criodic ins-sctian.

Ti the Th-,bic Eervice C~zm-Jssion:

The~ ~~r;~c~: J n 0 t*e C is :'"1!tt-L" =~~~ z cti_r n
ez3 1D-., , -cording to natifictr.ti -n to 3-n': datod J.,J~:nd

.~ ~ is Zoncl:scd.

S. :ue1 IT.L :o-t: d

Cpy to 07.Ier

13-5



[UBLICSER :E COMMISSION OF NEW HAMPSHIRE-DAM R9CC 5I4~

LPONN Mo STVT

TOW: )TT1GH= - . O.- 2 N.

RIVR Pawtuckawaiy.River h~t Pond Outlet -. ~

DRVAINAGE O6S.;i .. PONDJ- .. .. .

DA0.

7r~vt A MATURE OrP Lda

- MAERA:Or p2~t Stone, 'Erth, Concrete*~. . .

PURPOSE PoW g RC oNSERVATION....OM ESTIC...R CRE IATION TR ANS PORTATIO-UBO UTILITY ...

HE HYTS. TOP OF - OF PG~A

CAN 0o SEC 0f STREAM -271 4I LENGTHATGUS

PLWAYS. LINTSENNGTH 
37e61

O IPTHS CW OLOW TOP 0f DAM 451 
OF DAM

P ASBAUDS None
TYPE. H4EIGHT ABOVE CREST

*OPERATING HEAD TOP OF PLASHSOARGS

CREST TO NT. W_ ON .W

WHEELS. NUMaER

3 7 GENERATOS. NUMBER

REFERENCES. CASES.

OWNER Lea;rey River Improvement Co. CONTRACTOR .NO.

o .H urws ut ere
RECEIVEDINVESTIGATED U DATE-

J 0
PPLICATION

* DAM ImPROPEL COSRCTDI wudU A MENACC TO THE PUBLIC *Avery

IS DAM SUIIJECr TO PROV:311ONS OF P. L- CNAP. 20. SECTS IS-SUP

ROECEIVIOV CHECKEDV by DATE

PLANS & t"

SPECIFIC-ATIONS

APPROVED ST COMMISSION COMMISSION CONSTRUCTION 'HOPICTOR

FINAL. CONSTR"ucTION &PIRRovAA CHARGES PAID

IS DAN SUUIECt TO PERIOIC INSPECTION? Ye
DAM INSPECTION RECORD

B- 4
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NEW HAMPSHIRE WATER CONTROL COMMISSION

DATA -ON DAMS IN NEW HAMPSHIRE *

LOCATION STATE NO. ...1&1.OZ ...

Town.......... 11ttighM........................... County ...-t =t........-. ..

Stream .................................... ..

Basin-Primary ........... ....... .I................. Secondary... Lapry...R...........................
Local Name ....... ............................................................-.............

Coordinates.-Lat....'9!.....38M.............: Long. ........... .. ~.... s
GENERAL DATA-

Drainage area: Controlled.............. Sq. Mi. -Uncontrolled'..*............. Sq. Mi.: Toa.Rq!.!......~z

Overall length of dam .. 3N.f. Date of Construction ........ .. .. ..

Height: Stream bed to highest '~v...L~.t:Max. Structuire-.....Z'. . ..- ft.

Cost-Dam .................................................. Reservoir-... ...........

DESCRIPTION Gray~ty split stone earth 3nd concret/
Waste Gates....-- ___ -- -- ----

Type .... ..................... ....... .... ....... ....................... .......... .........

N u mbef. ....... : Sie. ......._. fL high xc........................ ................... ft. wide

Elevation Invert..... .................. ...... Total Area ................... s. ft

Hoist ... z......................;....................Z................ ..... ..... .....

Waste Gates Conduit --

Number ............................. ...: Materials..................

Size ............. :.....ft.: Length .... ............ ... f t.: Area ..........- ... ....... sq. ft.

Eznbankument

Tye. . . . ..x..ft.: Ai. - -.. ..... ; ....................

*-Top-Width ............. ......... .......... Elev ..........-................................................ft.
Slopes.-Upstream ............ on. ............... :,Downstream.............. on

Length-Might of Spillway .................. :Left of Spillway .................... .......

Spillway -

Mantrilsofa .on.....ct.o...... . ... .......... .... ...

* -Height of permanent section-Mar ............ ft.: Mi.................... ............................... f t.

Flashboards--Type ......... a ef ....................... :.... Height ........ .... ..... .... .... ft.

Elevation-Permanent Crest ... ......-....................:Top of Flashboard ......... --.........

Flood Capacity..... U5 . .. ................................... cfs/sq. mi. S
Abutments -- - - - --

*Freeboard: Max .................................... ft.: Min............................. .................. ft-

Headworks to Power Devel.-(See "DAta on Power Development")

OWNER.....Z.X:e..R a...
REMARKS Condition good Cleer Spillway subject to itispexctiof

Ir

Tabulation By . ;. ........ 4! ........ .............Date .......-.. ..................

B-3
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1MW HA14PSHIRE WATER COMTOL CCICISSION

RIYORT ON DAN4 INSPECTION

T a.01 9 6P4~ i1 DAM No. 1jj4.o7. STP=4 /ea~~g~*,'

Mp M Lftot i 1 ,,pvemAmft CO0  ADflSS AfsA .

In accord.pnco with cc ion 20 of Chapter 133, Laws of 1937, the abovo damn was .

Inspected by mto on 12 l.ZI9 aeaampemid by ______________

r !, PFY IAL CONDlITION
Abutmncrts f

Spillway 0 ~- ehdId'?

Othcr ;42 - r 44,f'f

Caz-TGS SINCE LAST INTSPECTION J,, C- cite&~ WVDod( g, eo,t,' 41OL r-

=1'?2. IIMECTI ONS_______________ ________

This dam (is) (Is.'qW a ucnaco bccauao-t' &O air re ,

?--Mum Le~L hoRE /4r/f / 03 lrv/ -

Copy to Ownor Date .--

I~ ~ A:NW4! Z=

(Aditional I Notes Ow-)

B-2
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TO: Vernon A. Knowlton DATE: November 7, 1977
Chief Engineer

FRON: DohId M. Rapoza
Civil Engineer

SUBJECT: Leakage at Dollof Dam, Pautuckway Lake

As the result of a memo dated September 23, 1977 regarding leakage at
the Dollof Dam at Pautuckaway Lake, I inspected the site on October 25, 1977 -.~.-"---.
and found the following:

The lake was 1.96 feet below the permanent concrete crest. Lake
gage approximately 23.20. The gage should be relocated away from . ,

the stoplog section. Gage does not reflect actural lake elevation
when discharging any appreciable water through the section.

The upstream concrete facing of the structure has several vertical
cracks throughout the length of the structure. The cracks are due

to contraction or shrinkage and show signs of efflouscence approximately ' ,

3 feet below. the top of wall.

Leakage was observed at three locations along the downstream face of
the grarnite stone. Facing upstream approximately 50 feet right of the
gate section, a small amount of seepage was observed. This seepage
can be expecte., a.,d has no adverse effect on the structure.

The sacond location is the stonework forming the sluiceway below the 6 .
gate section. Several leaks were found throughout both sides of the
sluiceway and at the gate section. This flow twas coming from either
the cut stones, the cracked concrete, and/or the seal mechanism at .-

the gate. This area should be monitored periodically with an ittempt
tn seal the leakage by dropping some cinders in the upstream sluiceway.
Should the flow increase substantially from these areas, the pond
should be drained and the necessary repairs made to the sluiceway. "

The third seepage area is located approximately 20 feet left of the
gate section. Water from the gate section was going into the stonework
at the base of the dam at 10 feet from the gate section. Dye was placed
in the water at this spot and exited the base of the dam, 20 feet left

of gate section. It could not be determined if the leaked was totally
attributed to the inflow.

There is a definate vertical line on the downstream side of the dam
when the stonework was dislodged. This same line is located above a seepage

area at the base of the dam.

Recommrend that we monitor the leakage on a set schedule and make
necessary repairs if required. • _ 1

DMR/kn "1

0 0 0 9 411 P 1
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with stems of wood and ratchet connections. These gates are

-1 evidently of later construction and are backed up by brick work

and tro or three braces of wiond extending to the solid ledge

below the dam where the ends are bolted down. It would be simple

and good construction to spring a brick arch between the vertical -

stone walls to hold the gate frames in place. It is within reason

to think that the brick work and braces were placed asthey are

K--.- so that under certain pressures due to flood conditions, and

perhaps with a little help, the whole construction, brick work,

gates and timbers would be swept out of the way, much increasing

spillway capacity. But whether that inference be correct or not,

there can be'no apparent harm in leaving the structure in its

present condition or in replacing the wood braces when that -

becomes necessary.

At the Drown Dam (No.2) there are stop planks retained

by timber braces more or less decayed. Renewals should be made

as time may require. But all of the Pawtuckaway spillways real

r and imaginery, taken together, are insufficien-6 for a drainage

area of twenty (20) square miles. This can be shown conclusive- 5 -

ly by precipitation records personally witnessed where the annual

totals are below those of southern New Hampshire. To provide

more ample spillway capacity the.Gove Dam (No.3) should be lowered

_ or reduced in elevation about three feet over a length of two

hundred and fifty feet in two sections of one hundreO and twenty-

five feet each as showh in Fig. 1 in the last sheet hereto at-

* tached. This will afford in addition to the other spillways a -

free flow for a great volume of water whenever the necessity

arises. That may not be once in a century.

-6-
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. endum I s.

At the M.endum reservoir there is less need to make changes.

The bottom of the present spillway should be brought to a uniform

level and all growth of small trees and obstacles of all descrip-

"ions, driftwood, old stumps. etc. should be removed and the entire

3pace kept clear. One further recommendation needs attention at

lour convenience. The, upstream wall at Lendum's is of very large

rough stone, boulders for the most part. and at two or three places

these have cracked under the pressure which has been concentrated

at various points by the removal, through frost action in nearly a

hundred years, of many of the smaller stones used in construction

to level up and give added bearing surface. Last month many restora- O

tions to early conditions were made by replacement without mortar,,

but with much work and careful attention to strengthening the wall.

There are however three places where steel tie-rods should be intro-

* duced at a depth of about eight feet from the surface to check

further outward, movement at points where the overhang or bulging

amount to 12 or 14 inches. The tie-rods should be not less than

21 inches in diameter with upset ends and provided with washers or I 5

crabs 3 or 4 feet in diameter. The location of the rods and a .

section is 9hovn in Fig. 2 on the last sheet attached to this report.

The rods should be free from rust bedded and packed in fine gravel

_ concrete in proportions 1, 2, 3. Very little need be used. The

exposed parts should be painted. Then with general supervision and

economic control the reservoirs should continue for a lon 6 time to

give good service without causing you any anxiety or dicquiet. .

Yours truly, .

4 -7- "
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Figure 14 -Looking at the channel downstream 0

of the overflow spillway.
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Figure 15 -Looking at the channel downstream
of the gated outlet from the top
of Dolloff Dam.
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Figure 12 -Looking upstream at the gated out-
let of Dolloff Dam. Note the seep-
age from the sidewalls within the
portal.

Viq ure 13 -Lookiriq upstream at Pawtuckaway
Pond from tihe top otf [oiloff Dam
no a r tht_ out()Iihwe st abtment.
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Figure 10 -View of northeast sidewall of stoplog
spillway. Note the condition and ~
seepage along the bottom of the wall.

Figure 11 -View of seepage and spalling along
toe of southwest sidewall of the stoplog
spillway.
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Figure 8 - Looking downstream at a crack in 
the bridge slab spanning the over- --

flow spilway, adjacent to the . -.northeast abutment. -" ] :

Fiue9. okngusrama.h stoplog..

spillway at Dolloff Dam. i ii" -'
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IFigure 6 -Looking southwest across the Over-.
fblowmeSililway from the northeast

Figue 7 Looingupstream 
at the overflowspillway and service bridge.
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Figure 2 LoView glooing e at the ptemifae
o Doloffam frombtwe the sotwstplo
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